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Abstract 
The first part of this project 
focuses on the material development and 
formative evaluation for the web-based 
instruction research project.  The 
learning activities covering equations, 
motion diagrams, and kinematic graphs 
are developed to help students relate 
these abstract representations to the real 
motions.  Generally, both faculty and 
college students believe that kinematics 
has been well covered in high schools.  
However, repeated calculating exercises 
do not necessarily generate conceptual 
understanding.  This project intended 
to develop a web-based materials which 
directly challenge students' qualitative 
understanding on the scientific symbols 
used in kinematics. 
 
Keywords:  
Physics, Kinematics, Web-based 
instruction, Conceptual understanding, 
Multiple representations 
 
:<7 
\7*pqrs
7"7>
^d7*M`
7sEFG*mM]
s 7Qrpq(Hestenes, 
Wells, & Swackhamer, 1992; Mazur, 
1996)>¡¢*y£¤7M¥
¢*¦§Qrpq3lhi7
j¨goM*©"ª«¬72
 2
:­®¯°±²><³´^7
2¤$µ¶¶-s·Dj$
*?¸¹\º»¼½j
¾¿ÀÁ¶ÂÃqrs*ÄÅl
ÆÇEFG4$7ÈÉ>\³
Ê*ËNQrÌÍQ&DAÎ
z7ÏG*Ð$Ç7ÑÇk?*
3Òy QrÓÔ4Õe>#
¦t7@A*Â\M.
ÖF¼7r:EFG×*Ø
Â¼ÈÉ*7ÌÍÙÚP
¦Ñ7QrÓÔÀ3Û`cÜ
EFG(equation)DAH(motion 
diagram)ÝIJH(kinematic graph)
ÞÚPÈÉ*½N Ó
ÔÆ ß7PÈÉ¥> 
#0àáâã7äå¢æç*è
¤$é,êëEFGDAH
IJHEFG:DAHDAH:
IJHìEFG:IJH>\âã
7¢æ*Æ JavaFGí´îï
ðñDA7òó*ôMõö÷,
ø·¬Üù,Q&\ú³DA
*ûüýþÆXEFG
DAHìIJHzl7EG¥Ì
Í7DAÆ,å¢æ%,@
A7<7\KLMTUßü¦
	7P:
RDA7|
*7<=`cÜ,º x 
= t2 - 2t + 3¶7êëEF
G*Ý ß7 x-t, v-t, a-tIJ*`
\´Q&DA7>@A
¤$µ£¤*,£¤7êë>
-é,êë7¢æ 
 
'£# 
,£¤7<=KLMs
EFGDAH:IJH7#Ó
Ô> 
1.   :EFG 
@AâõDAEFG7VG
x = xo + vot + 1/2at
2
!"*¢æEFG
7Ç¦Ñ7Q&7#"$
%5&{:'&{>×(M
-7å·*)ßü*+,EF
G 
 
	

10 3

 !"#$
 0.5%
&'()*+,-./
012345
6* 
 
-O7ø·t^µ-¸
ø·-.y7$%:&{*
×cÁ(l7/=0¸:E1*
M23´4,.5.7D
A*N26l7/=²,(Ý7
d)l7EFGÀW87EFG
9-ÌÍdl7DA>:¦-;
<EFG7DAÝ;<DA7EFG
=^ÓÔ7>@A-+,ø
·*øM^|ïñ7/=#"$
%5&{'&{$»*c)ßü
,7U>> º»?'&
{7@*yMWXAlB*
-ÆACDEsF> 
 
2.   :DAH 
'êëôMk?NDA-P
ÐG7EGHI¥*9K
 3
LMyDA	F7JK*º&{
ï.y$%^7LM7NO>&
{-PQP         *R¸Ñ
$%*PQÑE1:ï>
¸^SÓ&{7PQ
7CìE1ÀSÓ\.
T*ïñUVWX7ï>å
ºº>^îñY x = -2m 7$
%ZA*5&{ 2m/s*'&{ 
2m/s2* DAUVH$ 
º>My[DAH\"]L
(Î^¬&{:'&{P.h
)*0ã+_+*`aMs
DAb7òó(åº*&{$ -3*'
&{$ +27DAc)*\d
Õe4'&{:7ÓÔ×*eHø·
f9ghWs> 
 
3.   :IJH 
\Ms&{'&{7ÓÔ
:ijÐG7Hk(mental image)×*
,£NKLM- a-t, v-t, x-tI
JHHIDA7òó>VWX*
Myz'&{DA7 a-t (lmu
J)v-t (nJ)Aaop*y x-tIJ
7bEGAp-?>@Aõ`
Æ4  :DAH:êë7DApq*
)Mqk:rAz&DA:z'&
DAQ&7RSòó*g×? x-tI
J*WsuvÆÇÏG7EG?
IJH*-KLMNIJP:

RDA4TU> 
 
'£¤tuwx 
,£¤vkMcÜEF
GDAHÝIJHzÞP*
fj`Nwu/$ÁÚP
7´EG> 
4. EFG:DAH 
#êëõ(xMEFG(º x 
= t2 – 3t + 2)*)M¢æ DA7y
z>×c(x,DA7ï{*-
ì,9-EFG|}DA7~
ïñ*ôMbEFGÇ
ï{:ïñ^7DA><7\K
LM\Ü
7DA*`
8.y7EFG>M\op
*89±²`a]L> 
 
5. DAH:IJH 
#êëÂHó7tu*·
<(x x-t, v-t, a-tH*` aMY
DAE1ì$ïµ-¸*?
DAH>øïñu.7E
1³*Ý^bE1()À-ì
\DA7*º>ûüT.7
[ïñ7$%*,ïñ
<7WX¯°'*©¯°
ï> 
 
6. EFG:IJH 
#êë`aMYEFGÇ7
ÓÔ:RDA7|*)Me
IJHÀçIJH7#"¸Ü
EFG$»>#êë\'é70
6*EFG:IJHr
A7P*M\?³ý¼
? #ÓÔ*¡W
X*º»Y x-t, v-t, a-tHÜEF
GsËB7>$M
s·Wlæ Ó*®N#êë
\×> 
 
U>:ef 
#¨ 87
 3# 87
 4

 7$'()*\+,7
*"/>$012,
-ìRó/ ¡*-4$RS
Æ³;7*¢*P£0¤
{>0à(¥¦2:01í´E
G)§:#¨FQr
YMef*-Yl©{s
27«Æ*34$;7
*¢>#ª-Qr
«
$y*gWd¬­
Ö#*dpq	d
?×
±²^®¯L>åº*\ø£
¤Y:M*x = t2 – 3t + 27EFG
¦ÌÍ787DA*£¤7
M.5l°º»¾#* ¡±
¾4²QJDA:>¦§74²QJ:
³- x-tHÌÍQ&\ xE1$%´
b7òó*W?ÊµN x-tH
7PÐ$DA7UV*®^¾
¿>RO*-O7EFG*¶
/=^ x-*afQ&º»DA*
·¸\¹uJO*DAUVºy
l2IJ>,´*x-tH7
ÓÔªgY­
«!"»¼*g
W?Ê½.|¾¿
×*N :DAUVÀÁ*g#
-ÂLÙÚP¦Ñ7ÓÔ$
<=*^ m">29
01O±²*0Ã
http://163.13.178.74/kine/default.htm> 
 
Ä/>¨  
4DA:\ÅÆQr3
lj"ÇK*06
Y[$4M\]7Èd
:ÀWM\+DA*57
hýG²4=^cÉ:*6
$\ÊËÌÍÍ7	F
*Îø·]j	OÏÐ
>¬#í´\Y:
M³*ßüyDA7Ü­fo
Mb*,[$#,
"7/¡>RO*DAÑ×
?AÒ(dynamics)sË"7
Ó*\AÒ*ÆË¥¦µ¶ø·*
YÒjDA:YDA8Ò (ÔÕ
'Ö F = ma¦ÌÍ7µ×
)*MmbyDA7P^
7[Ø*×®ÙÚrs:?Ò
>#29+_Y:M,f
Ú72*d[ØDA7"> 
 
+ÛÍ Ü 
Hestenes, D., Wells, M., & Swackhamer, 
G. (1992). Force Concept Inventory. The 
Physics Teacher, 30, 141-158. 
 
Mazur, E. (November 20, 1996).  
Assessment. [Online] Available 
http://galileo.harvard.edu/mazur-www/E
ducation/TestResults.html. 
